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DETAILED ACTION 

Election/Restrictions 

1. Claims 12-16 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 04/07/2009. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 9-1 1 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The recitation of claim 9 contains several 
deficiencies relative to presenting an antecedent basis for air streams, pressures, and 
reference to the double or triple column; for examination claim 9 will be assumed to 
read --A process for separating air by cryogenic distillation in an installation comprising 
a double or triple air separation column, of which one medium-pressure column 
operates at a medium pressure, and an exchange line in which: a) all th e air is raised 
to a high pressure, optionally at least 5 bar above the medium pressure, and purified, 
optionally at the high pressure; b) one portion of the stream of purified air is cooled in 
the exchange line and is then divided into two fractions; c) each fraction is expanded in 
a turbine; d) intake pressures of the two turbines are at least 5 bar above the medium 
pressure; e) a delivery pressure of at least one of the two turbines is substantially equal 
to the medium pressure; f) at least one portion of the air expanded in at least one of the 
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turbines is sent to the medium-pressure column of the double or triple column; g) a cold 
booster mechanically coupled to one of the expansion turbines takes in air, which has 
undergone cooling in the exchange line, and delivers the air at a temperature above an 
intake temperature of at least one of the turbines, and the air delivered by the cold 
booster is reintroduced into the exchange line in which at least one portion of the 
delivered air undergoes pseudo-condensation; h) at least one pressurized liquid 
coming from one of the columns undergoes pseudo-vaporization in the exchange line at 
a vaporization temperature, and i) the turbine not coupled to the cold booster is coupled 
to a booster followed by a cooler; and, optionally, j) an intake temperature of the cold 
booster is close to the pseudevaporization temperature of the liquid, wherein said 
installation includes, in addition to the double or triple column, a mixing column, and air 
coming from at least one of the turbines is sent to the mixing column, optionally after 
having passed through the medium-pressure column. - 

Further, the recitation of claim 10 is assumed to read --in which the air sent to at 
least one of the turbines upstream of the mixing column comes from the booster oth e r 
than th e co l d boost e r and leaves the booster at a pressure above the high pressure- to 
enhance the simplicity of the claim. 

Claim Rejections - 35 USC § 102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 


Application/Control Number: 10/585,834 Page 4 

Art Unit: 3744 

5. Claims 9-11 are rejected under 35 U.S.C. 102(b) as being anticipated by Kunz et 
al. (DE 1 99 51 521 A1) hereafter Kunz. Kunz teaches a process for separating air by 
cryogenic distillation in an installation (Fig. 1 or 2) comprising a double air separation 
column (5, 14), of which one medium-pressure column (5) operates at a medium 
pressure, and an exchange line (3, 9) in which: a) air is raised to a high pressure (via 
compression not shown to provide 1), and purified (column 3, line 24); b) one portion of 
the stream of purified air (1 ) is cooled in the exchange line (3, 9) and is then divided into 
two fractions (21 , 11 ); c) each fraction (21 , 1 1) is expanded in a turbine (22, 12); d) 
intake pressures of the two turbines are at least 5 bar above the medium pressure 
(column 3, lines 50-60); e) a delivery pressure of at least one of the two turbines is 
substantially equal to the medium pressure (column 3, lines 55-60); f) at least one 
portion of the air expanded in at least one (22) of the turbines (22, 1 2) is sent to the 
medium-pressure column (5) of the double column (5, 14); g) a cold booster (7) 
mechanically coupled to one (12) of the expansion turbines (12, 22) takes in air, which 
has undergone cooling in the exchange line (3, 9), and delivers the air is at a 
temperature above an intake temperature of at least one (12) of the turbines (22, 12), 
and the air delivered by the cold booster (7) is reintroduced into the exchange line (3, 9) 
in which at least one portion of the delivered air undergoes pseudo-condensation (at 
least partial condensation, column 3, lines 35-40); h) at least one pressurized liquid (in 
42 and/or 35) coming from one of the columns (5, 14) undergoes pseudo-vaporization 
(at least partial vaporization) in the exchange line (3, 9) at a vaporization temperature 
(column 4, lines 10-15), and i) the turbine (22) not coupled to the cold booster (7) is 
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coupled to a booster (18) followed by a cooler (19); and, optionally, j) an intake 
temperature of the cold booster (7) is close to the vaporization temperature of the liquid 
(in 42 and/or 35), wherein said installation (Fig 1-2) includes, in addition to the double 
column (5, 1 4), a mixing column (50), and air coming from at least one (22 or 1 2) of the 
turbines (22, 1 2) is sent to the mixing column (50 either via 5, 1 4 or via 7); the air sent to 
at least one of the turbines (12, 22) upstream of the mixing column (50) comes from the 
booster (18) and leaves the booster (18) at a pressure above the high pressure (in 1); 
air expanded in at least one of the turbines (22, 1 2) is sent to the bottom of the mixing 
column (50), in order to participate in mass exchange therein. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grenier et al. (US 5,475,980) hereafter Grenier (980) in view of Grenier (US 5,735,142) 


Application/Control Number: 10/585,834 Page 6 

Art Unit: 3744 

hereafter Grenier (142). Grenier (980) teaches a process (Fig. 4) for separating air by 
cryogenic distillation in an installation comprising a double air separation column (1), of 
which one medium-pressure column (2) operates at a medium pressure, and an 
exchange line (4) in which: a) air is raised to a high pressure (not shown - column 6, 
lines 6); b) one portion (all air entering 4 on left of Fig. 4) of the air is cooled in the 
exchange line (4) and is then divided into two fractions (that which exits 4 to 8 and 32 
hereafter "8a" for stream entering 8 and "32a" for stream entering 32); c) each fraction 
(8a, 32a) is expanded in a turbine (8, 32); d) intake pressures of the two turbines (8, 32) 
are at least 5 bar above the medium pressure (column 6, lines 5-20); e) a delivery 
pressure (exit pressure) of at least one of the two turbines (8, 32) is substantially equal 
to the medium pressure (column 6, lines 21-22); f) at least one portion of the air 
expanded in at least one of the turbines (8, 32) is sent to the medium-pressure column 
(2) of the double column (1 ); g) a cold booster (7) mechanically coupled to one of the 
expansion turbines (8) takes in air, which has undergone cooling in the exchange line 
(4), and delivers the air at a temperature above an intake temperature of at least one of 
the turbines (32; delivers the air to exchange line 4), and the air delivered by the cold 
booster (7) is reintroduced into the exchange line (4) in which at least one portion of the 
delivered air undergoes pseudo-condensation (interpreted as at least partial 
condensation; column 6, lines 5-10); h) at least one pressurized liquid (02) coming 
from one of the columns (of 1) undergoes pseudo-vaporization (at least partial 
vaporization) in the exchange line (4) at a vaporization temperature (column 1 , lines 60- 
65), and i) the turbine (32) not coupled to the cold booster (7) is coupled to a booster 
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(33) followed by a cooler (4); and, j) an intake temperature of the cold booster (7) is 
close to the vaporization temperature of the liquid (02; since the intake to the cold 
booster 7 comes from the heat exchange line 4; column 4, lines 30-35). 

Grenier (980) does not explicitly teach that the high pressure air is purified or a 
mixing column in which air from at least one of the turbines is sent. However, purifying 
an air stream prior to cryogenic treatment is standard practice in air distillation, further 
providing a further column in which mixing may occur is also standard practice for the 
purpose of separating further components such as argon. Such is taught by Grenier 
(142), who teaches that pressurized air is purified in apparatus (5; column 2, lines 44- 
45) and further teaches that an additional column (31 ) is provided, in which mixing 
occurs (inherent to disclosed column operation) and Argon is separated (column 4, line 
63 - column 5, line 5). Therefore, it would have been obvious to one of ordinary skill in 
the art, at the time the invention was made, to modify the process of Grenier (980) with 
the purifier (5) and column (31 ) of Grenier (142) for the purpose of preparing air for 
cryogenic treatment to ensure reliability in the installation and for the purpose of 
separating argon for sale or use. Thus, the air sent to at least one (8) of the turbines (8, 
32) upstream of the mixing column (31 of Grenier (142)) comes from the booster (33) 
and leaves the booster (33) at a pressure above the high pressure (column 6, line 6). 
Additionally, air expanded in at least one of the turbines (8, 32) is sent to the bottom of 
the mixing column (31-Grenier(142)), in order to participate in mass exchange therein 
(inherent to air sent to column 31 as disclosed). 


Application/Control Number: 10/585,834 Page 8 

Art Unit: 3744 

8. Claims 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mostello (US 5,379,598) hereafter Mostello in view of Grenier (142). Mostello teaches a 
process for separating air by cryogenic distillation in an installation (Fig. 1) comprising a 
double air separation column (62), of which one medium-pressure column (64) operates 
at a medium pressure, and an exchange line (24, 22, 52, 14) in which: a) air is raised to 
a high pressure (via 12 or 18), and purified (via 16); b) one portion of the stream of 
purified air is cooled in the exchange line (24, 22, 52, 14) and is then divided into two 
fractions (54, 32); c) each fraction (54, 32) is expanded in a turbine (56, 38); d) intake 
pressures of the two turbines (56, 38) are at least 5 bar above the medium pressure 
(column 9, lines 5-30); e) a delivery pressure of at least one (38) of the two turbines (56, 
38) is substantially equal to the medium pressure; f) at least one portion of the air 
expanded in at least one (38) of the turbines is sent to the medium-pressure column 
(64) of the double column (62); g) a cold booster (34) mechanically coupled to one (38) 
of the expansion turbines (56, 38) takes in air, which has undergone cooling in the 
exchange line (24), and delivers the air at a temperature above an intake temperature of 
at least one (56) of the turbines (56, 38), and the air delivered by the cold booster (34) is 
reintroduced into the exchange line (24) in which at least one portion of the delivered air 
undergoes pseudo-condensation (at least partial condensation, column 7, lines 40-45); 
h) at least one pressurized liquid (02) coming from one of the columns (of 62) 
undergoes pseudo-vaporization (at least partial vaporization) in the exchange line (24) 
at a vaporization temperature (column 8, lines 45-50), and i) the turbine (56) not 
coupled to the cold booster (34) is coupled to a booster (50) followed by a cooler (52); 
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and, optionally, j) an intake temperature of the cold booster is close to the vaporization 
temperature of the liquid (02; see Figures 2-3; column 7, lines 1-10; "close" relative 
term not distinguishable in any absolute sense), 

Mostello does not explicitly teach a mixing column in which air from at least one 
of the turbines is sent. However, providing a further column in which air is sent (and in 
which mixing may occur) is standard practice for the purpose of separating further 
components such as argon. Such is taught by Grenier (142), who teaches that an 
additional column (31) is provided, in which mixing occurs (inherent to disclosed column 
operation) and Argon is separated (column 4, line 63 - column 5, line 5). Therefore, it 
would have been obvious to one of ordinary skill in the art, at the time the invention was 
made, to modify the process of Mostello with the column (31 ) of Grenier (142) for the 
purpose of preparing air for cryogenic treatment to ensure reliability in the installation 
and for the purpose of separating argon for sale or use. Thus, the air sent to at least 
one (56) of the turbines (38, 56) upstream of the mixing column (31 of Grenier (142)) 
comes from the booster (50) and leaves the booster (50) at a pressure above the high 
pressure (from 12 or 18). Additionally, air expanded in at least one of the turbines (56, 
38) is sent to the bottom of the mixing column (31-Grenier(142)), in order to participate 
in mass exchange therein (inherent to air sent to column 31 as disclosed). 
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Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John F. Pettitt whose telephone number is 571-272- 
0771 . The examiner can normally be reached on M-F 8a-4p. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cheryl Tyler or Frantz Jules can be reached on 571-272-4834 or 571-272- 
6681 . The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John F Pettitt / /Cheryl J. Tyler/ 

Examiner, Art Unit 3744 Supervisory Patent Examiner, Art 

Unit 3744 

JFP III 

April 21, 2009 


